Why do some dictatorships establish institutions that may constrain their leaders? We argue that institutions promote the survival of dictatorships by facilitating authoritarian power-sharing. Specifically, institutions such as parties, legislatures, and advisory councils alleviate commitment and monitoring problems between the dictator and his allies caused by the secrecy in authoritarian governance. However, because authoritarian power-sharing succeeds only when it is backed by a credible threat of a rebellion by the dictator's allies, institutions will be ineffective or break down when an imbalance of power within the ruling coalition undermines this threat's credibility. Our arguments clarify the complex interaction between collective action, commitment, and monitoring problems in authoritarian governance. We use both historical and large-N data to assess new empirical predictions about the relationship between political institutions, leader survival, and the concentration of power in dictatorships.
W hy do some dictatorships establish institutions that may constrain their leaders?
The vast majority of authoritarian regimes govern with the help of political institutions such as parties and legislatures that may restrain their leaders' autocratic tendencies. We argue that dictatorships establish these institutions because they facilitate powersharing among the ruling elites. Specifically, deliberative and decision-making bodies within authoritarian parties and legislatures alleviate commitment and monitoring problems caused by the secrecy that pervades authoritarian governance. As a result, power-sharing institutions stabilize dictatorships and lengthen dictators' tenures. 1 The central dilemma of any dictatorship is to establish a mechanism that allows the dictator and his allies to credibly commit to joint rule. Most dictators do not directly control enough resources to govern alone and therefore seek the support of notables with whom they promise to share power. However, powersharing in dictatorships is complicated by a fundamental commitment problem: no independent authority can guarantee that the spoils of joint rule will be divided as the dictator and his or her allies agreed.
Power-sharing in authoritarian regimes is therefore ultimately sustained by the ability of the dictator's allies to credibly threaten a rebellion that would replace the dictator should he violate the power-sharing agreement. This violation may happen in two related but distinct ways. First, the dictator can refuse to share the benefits of joint rule as agreed. But second, the secrecy that marks authoritarian governance allows dictators to exploit their privileged access to information about the government and misrepresent the amount of available benefits to be shared. Crucially, secrecy also limits the allies' ability to monitor the dictator's compliance. The allies may suspect that the dictator is reneging on the power-sharing agreement-even when he is not-and such suspicions may escalate into unnecessary rebellions. Because the threat of a rebellion is such a crude deterrent, the dictator and his allies would benefit from establishing political institutions that may alleviate these commitment and monitoring problems.
We argue that institutionalized interaction between the dictator and his allies contributes to the stability of authoritarian power-sharing in two ways. First, regular interaction between the dictator and his allies in high-level, deliberative, and decision-making bodies within authoritarian parties and legislatures results in greater transparency among those in power. Interaction within politburos, presidiums, revolutionary councils, as well as ruling and advisory councils within monarchies frequently involves the deliberation over major policy changes and periodic reviews of government revenue and spending. By reducing the potential for misperceptions about the dictator's compliance with a power-sharing agreement, these institutions avert unnecessary rebellions. Second, once power-sharing is institutionalized, formal rules concerning membership, jurisdiction, protocol, and decisionmaking embody the power-sharing compromise between the dictator and his allies. In turn, the dictator's compliance with these rules constitutes a publicly observable signal of the dictator's commitment to sharing power.
In short, formal political institutions have the potential to facilitate power-sharing and thus enhance the survival of authoritarian regimes: once such institutions are in place, the dictator and his allies can maintain a more stable ruling coalition under less favorable circumstances than would be possible without those institutions. At the same time, however, our analysis clarifies the limits to this benefit. Because authoritarian power-sharing succeeds only when it is backed by a credible threat of a rebellion by the dictator's allies, institutions will be ineffective or break down when an imbalance of power within the ruling coalition undermines this threat's credibility. Our arguments thus clarify the complex interaction between collective action, commitment, and monitoring problems in authoritarian governance.
Several scholars recently examined the role of legislatures (Gandhi and Przeworski 2007; Ramseyer and Rosenbluth 1995; Wright 2008; Malesky 2009 ) and parties (Brownlee 2007; Geddes 2008; Gehlbach 2008; Greene 2007; Keefer 2008; Magaloni 2006; Smith 2005 ) in authoritarian politics.
2 Although this body of work has made important contributions to the study of dictatorships, it remains incomplete in two ways. First, with some exceptions, existing research focuses on the analysis of particular cases rather than general mechanisms that work across dictatorships. More importantly, although this literature generally concludes that institutions in dictatorships facilitate authoritarian governance, few authors clearly identify how institutions do so, why the same results could not be accomplished without them, and why they are adopted in some cases but not others. Our analysis provides a unified answer to these questions.
We depart from two predominant explanations of the role of political institutions in dictatorships. The first argues that autocrats adopt some institutions, especially legislatures, in order to broaden their basis of support by coopting opposition to the regime (Gandhi 2008; Gandhi and Przeworski 2006) . This argument is unfortunately less specific about why such co-optation could not occur without institutions. The present article proposes that political institutions in dictatorships alleviate commitment and monitoring problems, whether in coopting opposition or in power-sharing between the dictator and existing allies. In our emphasis on the latter, we build on Brownlee (2007) , Geddes (1999 Geddes ( , 2003 , and Magaloni (2006 Magaloni ( , 2008 , who examine how single and dominant parties facilitate cooperation among authoritarian elites. We broaden our institutional focus to high-level, deliberative and decision-making bodies within both authoritarian parties and legislatures and explain whyeven though power-sharing may occur both with and without institutions-institutionalized power-sharing results in more durable ruling coalitions and succeeds under less favorable circumstances than power-sharing without institutions.
The second prominent view holds that institutions constrain dictators by maintaining norms of collective action among the dictator's allies (Myerson 2008; North and Weingast 1989) . While such a norm-driven coordination of beliefs is possible in principle, its success or failure is unrealistically disconnected from the political setting in which the dictator and allies interact. It seems unrealistic, for instance, that the balance of power between the dictator and the allies would not affect the success of a rebellion. This and other intuitive factors shape the likelihood of a rebellion's success in the present article. Meanwhile, institutions have the potential to alleviate commitment and monitoring problems caused by the secrecy in authoritarian governance but only when backed by a credible threat of an allies' rebellion.
Our article also contributes to a growing literature that employs the tools of formal political theory to study authoritarian politics and related, weakly Besley and Kudamatsu 2007; Haber 2007; Pepinsky 2009 ), we differ from most existing research in our explicit focus on the collective action problem that the dictator's allies face when staging a rebellion against the dictator, and the implications of that collective action problem for the credibility of the threat of a rebellion. We build on the global games methodology (Carlsson and van Damme 1993; Morris and Shin 2003) and obtain intuitive results by assuming that allies lack common knowledge of the regime's strength. 4 We share this focus on authoritarian institutions and collective action with Gehlbach and Keefer (2008) , who argue that authoritarian parties facilitate collective action among their members and thus create an environment favorable to investment and growth.
An important advantage of our theoretical model of institutions and power-sharing is that it yields testable, empirical predictions about the relationships between political institutions, leader tenure, and the concentration of power in dictatorships. First, our model predicts that institutions will collapse and power-sharing will not be possible when changes in the distribution of power favor the dictator at the expense of the allies to the extent that the threat of an allies' rebellion loses credibility. Using panel data on the emergence and maintenance of legislatures and parties in dictatorships, we find that two proxy measures for shifts in the balance of power between the dictator and the allies-export concentration and the extent of foreign support-affect the existence of institutions in directions predicted by our theory. Second, our theory implies that the tenure of institutionalized ruling coalitions, and by extension of their leaders, will be more durable and less susceptible to economic downturns than coalitions and leaders in dictatorships without such institutions. We find empirical support for this claim in our statistical analysis of leader tenures in dictatorships. Finally, we show that institutionalized dictatorships are more transparent than noninstitutionalized ones: a cross-country historical comparison suggests that the level of transparency in the exploitation and management of natural resources is greater in dictatorships that institutionalize powersharing, and cross-sectional evidence indicates that the breadth and quality of statistical data are indeed better in dictatorships with legislatures.
In the next section, we develop our theoretical model of institutions and power-sharing in dictatorships. We then assess the empirical support for our claims using large-N data on legislatures, leader tenures, and the sharing of statistical data by dictatorships as well as historical case studies of Mexico's political development and the management of natural resources in dictatorships. We conclude with a summary and discussion of our findings. Detailed proofs of all technical results and tests of alternative empirical specifications can be found in a supplementary appendix.
The Theoretical Model
To investigate when and how institutions facilitate power-sharing in dictatorships, we proceed with the help of a formal model. We develop our argument in three steps. First, we construct a simple model of a dictatorship in which the dictator must command some amount of power to exclude the rest of the population from any control over the government. The dictator therefore recruits a ruling coalition of allies and promises to share with each member of the ruling coalition the benefits from governing. As outlined earlier, a major obstacle to successful power-sharing is the dictators's incentive to renege on his promise to share power as agreed and instead to reap as large a benefit from ruling as possible.
As a second step, we recognize that the only threat that the allies may use to deter the dictator from reneging on the power-sharing agreement is to stage a rebellion in favor of a challenger. 5 We examine the collective action problem of staging such a rebellion and identify the circumstances under which the threat of a rebellion is credible.
Finally, we compare the success of power-sharing in dictatorships with and without institutions. In our model, asymmetries of information between the dictator and the allies exacerbate the suspicion among the allies that the dictator is reneging on the powersharing agreement. We assume that the rules that govern 3 See, e.g., Besley and Kudamatsu (2007) , Dal Bo and Powell (2009) , Debs (2009), Egorov and Sonin (Forthcoming) , Lorentzen (2009 ), Myerson (2008 ), and Svolik (2009 . 4 Edmond (2007) and Persson and Tabellini (2009) have recently applied global games to collective action problems in regime and leadership change, whereas Chwe (2001) and Medina (2007) develop alternative approaches to the problem of collective action with a motivation similar to ours. an institution's functioning increase the transparency in power-sharing and that any violation of these rules can be observed by the allies. Institutions thus preclude unnecessary rebellions and the ensuing expectation of stability allows for successful power-sharing when it otherwise would not be possible. However, this positive effect of institutions is conditional: it occurs only when the threat of an allies' rebellion is sufficiently credible, which crucially depends on the balance of power between the dictator and his allies.
A Model of an Authoritarian Polity
Consider an authoritarian polity in which power is controlled by a ruler and a continuum of notables. In substantive terms, we assume that the notables enjoy significant influence locally, but the power of any single notable is of little consequence at the national level. 6 The ruler controls a share l of the total power within this polity, while the notables control the rest, 1 2 l. In order to assume office at the time t 5 0, the ruler needs to form a ruling coalition that commands a k t fraction of total power, where
, the ruler controls a sufficient amount of power in order to rule alone. But when l , k 0 , the ruler must recruit some allies from among the notables in order to assume office. We focus on the case when l , k 0 , so that the ruler must recruit a positive number of allies m 5 k 0 2 l . 0 in order to form a ruling coalition at time t 5 0.
When the ruler recruits allies, he promises to share with them a b fraction of total benefits from joint rule, 0 , b , 1. Total benefits may differ across periods as a result of exogenous conditions, such as administrative costs, economic performance, or political turmoil. In order to keep our analysis simple, we assume that total benefits are 1 with probability p (good times) and they are 0 with probability 1 2 p (a crisis). Thus when the ruler keeps a promise, each ally receives the payoff b/m with probability p and the payoff 0 with probability 1 2 p.
As long as 0 , b , 1, power-sharing between the ruler and allies is politically desirable. On the one hand, the ruler keeps a positive share 1 2 b of total benefits while maintaining m allies. On the other hand, as long as the ruler keeps his promise to share a b . 0 fraction of total benefits with the allies, each ally receives a non-negative payoff in any period. We normalize the payoff to the notables excluded from the ruling coalition to 0.
Allies' Rebellion as a Collective Action Problem
In order to understand when power-sharing between the ruler and his allies succeeds, we start by examining a central feature of authoritarian politics: the only punishment that the allies can use to deter the ruler from reneging on his promise to compensate them for their support is to stage a rebellion, replacing the ruler with a challenger. As we show below, the credibility of the threat of a rebellion depends on the balance of power between the ruler and the allies. The balance of power within the ruling coalition thus determines the terms of any power-sharing agreement that the ruler will abide by in the first place. If a rebellion is staged, each ally either supports the ruler or rebels against the ruler by joining a challenger. As long as the ruler remains in power, each ally who supports the ruler receives the benefit b I $ 0. If the ruler keeps his promise and shares b with the allies as agreed, then b I 5 b/m. However, the ruler may also renege, in which case b I 5 0. If a rebellion is staged and succeeds, then the allies who joined the challenger will enjoy the benefit promised by the challenger, b C . Meanwhile, the allies who supported the ruler will lose any benefits and receive the payoff zero. If a rebellion fails, an ally who joined the challenger will receive the payoff 2r, where r . 0 represents the ruler's punishment of those who participated in a failed rebellion. To keep our analysis simple, we treat the challenger as a nonstrategic actor and his offer b C as an exogenous parameter.
A rebellion succeeds when the fraction of allies who join the challenger r exceeds a threshold value r* and fails otherwise, where r2[0, 1]. What determines the threshold r*? Recall that at time t 5 0, the ruler recruits the minimum number of allies to form a coalition of size k 0 , which is m 5 k 0 2 l. Suppose that the regime's strength changes to k t in any subsequent period t 5 1, 2, . . . , because of exogenous shifts in power between those within and outside of the ruling coalition. If k t , l, then r* . 1 and the ruler survives in office without any allies. By contrast, if k t . k 0 , then r* 5 0 and the ruler loses office for sure. And if l # k t # k 0 , then the proportion of allies required for a successful rebellion must be greater than
The assumption that notables are atomless players simplifies the analysis below, but our results also hold in a setting with a finite number of allies.
Equation (1) suggests that we may consider the quantity 1 2 k t a measure of the regime's current strength vis-à-vis those excluded from power. When k t is large, a smaller fraction of allies needs to rebel in order for the rebellion to succeed. A large k t thus corresponds to a regime that is currently weak. Accordingly, the threshold r* in (1) is decreasing in k t . Meanwhile, we may think of l as a measure of the balance of power within the ruling coalition. Equation (1) implies that the threshold r* is increasing in l. In other words, weak rulers are more vulnerable to a rebellion because a smaller proportion of allies can successfully rebel against them.
We assume that all aspects of this setting except for the regime's current strength k t are common knowledge. More precisely, each ally privately observes an imperfect signal k i of k t , and in turn, each ally makes a private inference about the proportion of allies whose support the ruler needs in order to stay in power at time t. The signal k i is distributed uniformly on the interval [k t 2 e, k t 1 e], and the realizations of k i are independent across allies. We think of e . 0 as ''small'' and thus view each ally's signal k i as containing a small, idiosyncratic noise. This informational imperfection arises because the regime's strength depends not only on the power held by those within the ruling coalition but also on the power held by those excluded from it. Allies may learn about any shifts in power between the two groups via separate, private channels, and each ally may assess the regime's strength differently because of differences in individual's positions or networks. For expositional simplicity, we assume that k t has a uniform prior density on the interval [0,1].
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Suppose a challenger offers b C . b I to any ally that joins him in a rebellion against the ruler. Should an ally join the rebellion? To answer this question, consider first a simpler setting in which the regime's current strength k t is public information and thus common knowledge among the allies. If k t , l, the ruler does not need any allies in order to survive in office. Hence a rebellion would fail even if all allies abandoned the ruler. Alternatively, if k t . k 0 , then a rebellion succeeds for sure. Thus for any ally, rebelling strictly dominates supporting the ruler when k t . k 0 , and supporting the ruler strictly dominates rebelling when k t , l.
However, when the regime's current strength k t is in the interval [l, k 0 ], this model resembles a multiperson Stag Hunt. That is, supporting the ruler is an ally's optimal choice whenever at most r* allies rebel, and rebelling is her optimal choice as long as more than r* allies rebel. Thus, whether a rebellion succeeds is unrelated to key political factors in our setting: the benefit from supporting the ruler b I , the benefit from successfully rebelling and joining the challenger b C , the cost of a failed rebellion r, or the ruler's power l. Instead, the rebellion's success depends only on what each ally believes about the intentions of other allies.
This indeterminacy as well as the lack of connection to political factors disappears in the present setting where each ally observes an imperfect signal k i of the regime's current strength k t . Given our assumptions about the distribution of k i , each ally has an unbiased estimate of k t . More precisely, after ally i observes the signal k i , she believes that k t is distributed uniformly on the interval [k i 2 e, k i 1 e], and her expectation of k t is k i . However, she does not know the signals k ;i that other allies observed, and in turn the true value of k t is not common knowledge. In other words, each ally is not only uncertain about the regime's strength but also about other allies' perceptions of the regime's strength.
Suppose, therefore, that each ally follows a threshold strategy according to which she rebels when her signal k i is above some threshold k* and supports the ruler otherwise. Then an ally who observes the signal k i 5 k* must be indifferent between supporting and rebelling against the ruler. Ally i's expected payoff from supporting the ruler is
whereas her expected payoff from rebelling is
Then an ally who observes the signal k i 5 k* is indifferent between supporting and rebelling against the ruler if
What is the probability that a rebellion will fail,
A threshold signal k* thus implies the existence of a threshold regime strength k* such that a rebellion fails if k t # k* and succeeds if k t . k*. That is, when the regime's strength is k*, the rebellion barely fails,
In equilibrium therefore,
In other words, an ally with the threshold signal k i 5 k* believes that the proportion of allies that will rebel is distributed uniformly,
Letting k t 5 k* in (1) and substituting r*(k*) along with Pr(r # r*(k*)|k i 5 k*) from (2) into (4), we can solve for the threshold regime strength,
After substituting (1) and (5) into (3), we see that the threshold signal is
The equilibrium thresholds on regime strength k* (5) and allies' signal k* (6) characterize a unique equilibrium and imply a simple and intuitive relationship between the likelihood of a successful rebellion and the key political factors in our setting. Recall that a high value of k t corresponds to a regime that is vulnerable because only a small fraction of allies needs to rebel in order for the rebellion to succeed. In turn, the threshold strategy around k* asks an ally to rebel when her private information indicates that the regime is weaker than some threshold k*. A balance of power l that favors the dictator vis-à-vis the allies, a large payoff to the allies b I , a small offer from the challenger b C , and a high cost of a failed rebellion r all raise the thresholds k* and k* and thus lower the probability that a rebellion will succeed. Proposition 1. In a unique Bayesian Nash equilibrium, an allies' rebellion fails if k t # k* and succeeds if k t . k*, and each ally supports the ruler if k i # k* and rebels if k i . k*, where
Authoritarian Power-Sharing without Institutions
We have established how the credibility of the threat of a rebellion depends on key factors in our political setting: the balance of power between the ruler and the allies, the allies' payoff from supporting the ruler and defecting to the challenger, and the punishment of those who participate in a failed rebellion. We can now examine how the credibility of this threat affects power-sharing between the ruler and the allies. The timing of actions in this extensive game is as follows. In period t 5 0, the ruler and the allies form a power-sharing agreement according to which the ruler pays m 5 k 0 2 l allies a b share of total benefits from joint rule in each period. The timing of actions in any period t $ 1 is as follows. First, nature determines the size of total benefits (which are 1 with probability p and 0 otherwise). Then the ruler privately observes the size of these benefits, reports it (and possibly lies) to the allies, and compensates each ally with b I . Next, the allies observe the ruler's report and their compensation, but not the size of total benefits. Finally, each ally observes a signal of the regime's strength and either supports the ruler or rebels against him. If the rebellion succeeds, the game ends and a new power-sharing agreement forms between the former challenger and his allies. On the other hand, if the rebellion fails, the power-sharing agreement remains in place but the rebellious allies are replaced by new ones from among the notables previously excluded from the ruling coalition.
We study a Markov perfect equilibrium in which the allies condition their actions in any period t $ 1 only on the ruler's announcement of total benefits in that period, the compensation that the allies receive, and if a rebellion is staged, the regime's strength. 8 Recall that 8 In contrast to strategies that would condition on the past history of play in a richer way, this strategy is the least demanding on coordination by the allies: it only asks the allies to consider the regime's strength in the period in which a suspected defection occurred and not in any previous period, in which the membership of the ruling coalition may have been different. a rebellion is the only punishment with which the allies can threaten the ruler. In order to compel the ruler to share power as agreed, the threat of rebellion must accomplish two objectives: first, it must discourage the ruler from paying the allies less than the promised fraction b of benefits; second, the same threat must also deter the ruler from lying about the size of benefits. In order to deter the ruler from both types of defection-not sharing benefits and lying about their size-the allies may threaten to rebel in any period in which they receive any payoff other than b I 5 b/m. Importantly, when we say that ''allies rebel,'' we only require that once the allies receive a payoff other than b I 5 b/m, each ally considers the regime's strength (based on her signal k i ) and decides whether to rebel. Given this threat, if the ruler defects, he optimally does so by paying allies 0.
9 In turn, the allies cannot distinguish between the two types of defection, since both hurt them equally (b I 5 0).
Consider therefore when the threat of a rebellion in any period when b I 6 ¼ b/m deters the ruler from lying about the size of benefits. The ruler can only benefit from lying during normal times and, according to Proposition 1, the probability that a rebellion succeeds when each ally receives the payoff
Then the threat of a rebellion will deter the ruler from lying if
where d 2 (0,1) is a discount factor and V ;I is the ruler's expected discounted payoff when the incentive constraint in (7) is satisfied,
As long as incentive constraint (7) is satisfied, the threat of a rebellion will also discourage the ruler from not sharing benefits as agreed since the ruler obtains the same benefit b from both types of defection. Solving (7) for d . 0, we see that the ruler will comply with the power-sharing agreement as long as
and for any d . 0 otherwise.
Political Institutions and Authoritarian Power-Sharing
The above analysis highlights the limits to authoritarian power-sharing when the threat of an allies' rebellion is the sole deterrent against the ruler's opportunism. Although the threat of a rebellion may compel the ruler to share benefits as agreed, it is a very crude and inefficient deterrent; a rebellion must be staged in any period with a crisis. Both the ruler and the allies would therefore prefer to eliminate such unnecessary rebellions by establishing institutional mechanisms that would let allies verify the actual size of benefits from joint rule. To simplify the analysis, we assume that institutions completely reveal the size of benefits to the allies in any period.
Once power-sharing is institutionalized, both the ruler's potential misrepresentation of the size of benefits to be shared and the downright refusal to share them as agreed are now observable to the allies. In turn, a rebellion no longer needs to be staged every time the ruler claims there is a crisis and the threat of a rebellion deters the ruler from lying as long as (7) is satisfied after accounting for the resulting increase in the expected discounted payoff
Substituting V I for V ;I in (7) and solving for d . 1, we see that the ruler complies with an institutionalized power-sharing agreement as long as , and threshold probabilities of a successful rebellion by f I and f ;I , respectively. Since
2I and f I , f ;I . This result is intuitive: when power-sharing is institutionalized, the allies can verify the ruler's claims about the size of benefits to be shared and no longer need to stage a rebellion every time the ruler claims there is a crisis. The resulting increase in the expected payoff from powersharing in turn reduces the ruler's temptation to renege, resulting in less stringent requirements on the ruler's patience and the probability of a successful rebellion.
Proposition 2. In a Markov Perfect equilibrium, power-sharing is feasible under a greater range of discount 9 Alternatively, no ally has an incentive to consider the regime's strength when a rebellion is not in place, as long as others do not. Thus, the ruler's and allies' actions are best responses in each period, both during a rebellion and when a rebellion is not in place.
factors, d
I , d
;I
, and a lower probability of a successful rebellion, f I , f ;I . The implications of this result are sharpest when we consider how a change in a key factor in our political setting-the distribution of power between the ruler and the allies l-affects the feasibility and desirability of institutionalized power-sharing. When l , k 0 , three scenarios arise as the likelihood of a successful rebellion declines with an increase in the ruler's power vis-à-vis the allies: (1) when the ruler is weak, the threat of a rebellion is sufficiently credible to allow for power-sharing both with and without institutions-these are the cases when Dictators therefore have an incentive to establish and maintain institutions when the distribution of power within the ruling coalition is balanced. These are cases (1) and (2) above. In the former case, the dictator does not need institutions in order to share power. But because the expected discounted payoff is greater when power-sharing is institutionalized-the payoff in (10) versus (8)-the dictator prefers to maintain them. Meanwhile in case (2), power-sharing survives only when it is institutionalized. Yet, as case (3) illustrates, even institutionalized power-sharing will not be feasible when the distribution of power within the ruling coalition favors the dictator too much. Thus our model predicts that polities in which the balance of power shifts away from the allies in favor of the ruler will be less stable and experience more frequent leadership changes, as long as l , k 0 .
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Could the dictator avoid the instability associated with case (3) by including more notables in the ruling coalition? We have precluded such considerations by assuming that the ruler maintains a minimum ruling coalition of size k 0 . An extension of the ruling coalition beyond k 0 has two consequences in our model of a rebellion. 11 First, as the number of allies increases, a larger fraction of allies needs to rebel in order to depose the incumbent dictator. But, second, each ally now obtains a smaller benefit because he shares total benefits b with a larger number of allies. Our model of a rebellion implies that the former effect dominates the latter. That is, forming a larger than minimum ruling coalition lowers the credibility of the rebellion and therefore cannot help the ruler to share power. The dictator cannot resolve the commitment problem in power-sharing by including more allies in the ruling coalition.
To summarize, our theoretical analysis shows how the success of authoritarian power-sharing depends on the credibility of the allies' threat of a rebellion and the presence of institutions. By eliminating asymmetries of information between the ruler and the allies, institutions lead to more stable ruling coalitions and expand the conditions under which power-sharing is feasible. Yet even institutionalized power-sharing may collapse when the distribution of power within the ruling coalition shifts in the dictator's favor and thus lowers the credibility of the allies' threat of a rebellion.
Empirical Analysis: The Distribution of Power and Institutions in Dictatorships
Using large-N data on institutions in dictatorships and dictators' tenures, we now empirically evaluate our main theoretical propositions about the role of institutions in dictatorships. In our statistical analysis, we take the presence of legislatures and political parties as a measure of institutionalized power-sharing in dictatorships. Our results support our theoretical claims but come with two caveats. First, legislatures and parties are only two of several institutions that may serve to reduce asymmetries of information between the ruler and his allies and thus result in more stable authoritarian power-sharing. Other, less formal, idiosyncratic, or traditional institutions may perform this function as well. Second, large-N data provide only a crude measure of the extent to which formal rules concerning membership, procedures, and decision making are followed and therefore of the extent to which regular interaction within any institution actually reduces asymmetries of information between the ruler and his allies.
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The condition l $ k 0 may plausibly apply to personalist dictators-such as Joseph Stalin or Rafael Trujillo-who have over time acquired enough personal power to no longer need allies in order to govern. However, such cases are empirically rare and even these leaders were compelled to share power with allies early in their tenures, before they consolidated enough power. Because it is hard to identify such leaders in large-N data without making ad hoc judgments, we do not consider them in the data analysis in the next section, assuming that they are too rare empirically to affect our estimation results.
We nonetheless employ data on legislatures and parties for two reasons. First, legislatures and parties represent a high degree of institutionalization. They are therefore harder to circumvent or manipulate for the dictator than other, weaker or less formal institutions. Second, data on legislatures and parties constitute the most comprehensive available measure of the institutional makeup of dictatorships. Recognizing the limitations of large-N data, we complement our statistical analysis with historical material on Mexico's political development and on power-sharing practices in resource-rich dictatorships.
Covariates of Legislatures in Dictatorships
For the purposes of our large-N analysis, we define as a dictatorship any regime that fails to satisfy one or both of the following two requirements for democracy: (1) free and competitive legislative elections and (2) an executive that is accountable to its citizens, either directly via presidential elections or indirectly through legislative elections in parliamentary systems.
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To establish the presence of legislatures and political parties throughout the period 1950-99, we rely on data from Banks (2001), Przeworski et al. (2000) , and Keefer (2002) . We classify a dictatorship as having a legislature when it has an independently elected legislative body. 13 With the exception of the 1970s, over 70% of dictatorships between 1950 and 1999 have had either a legislature or at least one political party.
Since it is difficult to observe the distribution of power within the ruling coalition of any dictatorship, we employ two proxy measures: production structure and foreign support. We adopt the former because we expect that dictators will need fewer allies in countries whose economy can be easily controlled and exploited by the government. At the extreme, a dictator in a country with a single natural resource that is easily extractable and uniquely located may use it to pay off subordinates who would substitute for allies. We work with two indicators of production structure: (1) the oil share of exports, measured by a dummy from Fearon and Laitin (2003) that equals 1 if oil accounts for a third or more of total exports and 0 otherwise, and (2) the Hirsch-Herfindhal index of export concentration, which is collected by UNCTAD and varies from 0.045 (a highly diversified economy) to 1 (an economy that exports only one product.)
Foreign support proxies for the distribution of power within a dictatorship because it may substitute for domestic sources of power and thus reduce a dictator's need to share power with allies. We employ two indicators of foreign support: a dummy for the Cold War period (1950-90) and a military alliance with the United States. Our rationale for the two indicators is related. Whereas a considerable number of dictators received support from one of the two superpowers during the Cold War, the strategic value of these dictatorships sharply declined after 1990 and the United States and the Soviet Union withdrew economic and military support from many of their Cold War beneficiaries. 14 We employ the following controls: the lagged level and annual change of per capita income (from Fearon and Laitin 2003) ; dummies that measure whether a dictatorship is governed by a civilian or a military ruler (from Cheibub and Gandhi 2005) , or the communist party (our data); the log of population size (from Fearon and Laitin 2003) ; and ethnic and religious fractionalization (from Alesina et al. 2003) . 15 We lag all time-varying covariates by one year.
To avoid confounding the effect of a covariate on the emergence of legislatures in dictatorships that did not previously have them with the effect of the same covariate on the maintenance of legislatures in dictatorships that already have them, we estimate a dynamic probit model that yields two sets of coefficients, a and b. The a coefficients affect the probability that a legislature will be created when none exists, Pr(Y t 5 1|Y t21 5 0), where Y t denotes whether a legislature exists in year t. The b coefficients affect the probability that a legislature will be maintained when it already exists, Pr(Y t 5 1|Y t21 5 1).
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12 The definition and the coding is taken from Boix and Rosato (2001) . 13 Our empirical results do not depend on whether authoritarian legislatures were elected or not.
14 See, e.g., Fearon and Laitin (2008) and Kalyvas and Balcells (2010) , who find that the decline in foreign support that followed the end of the Cold War put an end to numerous civil conflicts across the world. Our data on alliances is from the ATOP data set (Leeds 2005) . We additionally examined the effect of rugged terrain (from Fearon and Laitin 2003) and foreign support on the institutional structure of dictatorships (by employing data on U.S. economic and military assistance to noncommunist dictatorships). These results are presented in the supplementary appendix. 15 In the supplementary appendix, we report additional estimation results that control for the nature of a dictator's entry into office. We distinguish between the following forms of entry: coup, election, foreign intervention, popular revolt, civil war, and consensus. Table 1 displays the estimates from eight alternative models. Models 1 and 2 use the presence (or absence) of a legislature as the dependent variable. Models 3 and 4 employ parties as the dependent variable. Models 1 and 3 include the covariates described above for which the largest number of observations is available, including the Cold War and oil-export dummies. Models 2 and 4 add the index of export concentration. Models 5 through 8 reestimate the previous four models after substituting the presence of alliances with the United States for the Cold War dummy. For each model, we report the a coefficients in the first column and the b coefficients in the second column along with their standard errors.
The effect of export concentration on the emergence of legislatures and parties is both statistically significant and in the predicted direction. For example, with all other covariates at their median values, the annual probability that a dictator governing a highly diversified economy (with a concentration index of 0.2) will set up a legislature is about 1 in 7. Meanwhile, the probability that a dictator does so in a single-product economy (with a concentration index of 1) drops to 1 in 25. We do not, however, find a statistically significant association between oil exports and the existence of legislatures in dictatorships, except in Model 3 (and then in Models 5 to 8).
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The impact of foreign support is also substantial and statistically significant. The decline in foreign support after the end of the Cold War raised the probability that a legislature would be both created and maintained. Meanwhile, being an ally of the United States during the Cold War reduced the probability that an existing legislature or party would remain in place (b coefficients) but did not effect their creation (a coefficients; see models 5 through 8.) Table 2 simulates the probability of creating and maintaining a legislature before and after the end of the Cold War for different levels of export concentration while holding all other covariates at their median values. A decrease in foreign support and lesser control over the economy compel dictators to share power within legislatures and parties, as our theoretical arguments suggest. In single-export economies, for example, the end of the Cold War doubles the annual probability of establishing a legislature from 4.2% to 8.8%. In highly diversified economies, this probability increases from 19.5% to 31.6%.
Institutions and the Survival of Dictators
Our proposition that authoritarian power-sharing will be more stable when supported by political institutions has two observable implications: (1) political institutions should be associated with longer dictator tenures; (2) leadership transitions will occur within these institutions rather than outside them.
Employing available data on legislatures and parties in the period 1950-99, Table 3 lists the absolute and relative frequencies of the different ways in which leaders leave office in dictatorships with and without legislatures and parties.
18 Coups d'état are the most frequent type of leader exit. Importantly however, the relative frequency of coups and revolts differs greatly between dictatorships with and without institutions. In dictatorships without legislatures, leaders are about three times more likely to be removed in a coup or a revolt than dictators with legislatures, and only about half as likely to leave office due to natural causes. A similar pattern holds across dictatorships with and without parties.
Dictatorships with different levels of institutionalization also differ in the mean duration of their leaders' tenures. For instance, leaders in dictatorships with legislatures survive in office for an average of 8.47 years (9.67 years with at least one party), whereas the corresponding figure is 6.06 years in dictatorships without legislatures (6.63 years without parties). Table 4 presents a competing-risks survival model, which examines the effect of our covariates on the three major ways by which dictators leave office: coups, revolts, and natural deaths. 19 As previously, we present two specifications per type of leader exit, one examining the effect of legislatures and the second one estimating the effect of parties. A positive coefficient implies that a covariate lowers a dictator's risk of leaving office by the associated type of exit.
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Dictator exits due to natural causes may be used as a nonpolitical benchmark against which the other, politically caused types of leader exit may be compared. As expected, the key factor associated with exits due to natural causes is the age of the leader. However, the 17 However, oil has a statistically significant negative effect on the presence of legislatures and parties when it is measured in terms of per capita production. We report these results in the supplementary appendix; we use the data on oil production from Humphreys (2005) . Note: Country-level random effects probit. Standard errors in parentheses. Significance levels *10%,**5%,***1%.
coefficient for the party dummy is statistically significant, although smaller in size than in models for other types of exit. This suggests that there may be some spurious association between this covariate and leader exits due to natural causes; we should therefore be careful in its interpretation. Now consider the effect of the existence of legislatures and parties on the likelihood of coups, the primary empirical counterpart to allies' rebellions in our theoretical model. The existence of either a legislature or a party has a large, positive, and statistically significant negative effect on the risk of coups. At the median level of the remaining covariates, the existence of a legislature reduces the hazard of coups by about eightfold. This result is robust to the exclusion of any controls that reduce the size of our sample and to alternative parameterizations of the hazard (loglogistic, lognormal, generalized gamma). Additionally, the positive coefficient on the interaction effect between economic growth and either a legislature or a party implies that the presence of these institutions makes dictators more resilient to economic downturns.
While the existence of a legislature or a party reduces the risk of revolts, the size of this effect is smaller than the corresponding effect for coups. Consistently with our theoretical model, this result suggests that institutions primarily contribute to the stability of authoritarian power-sharing among existing allies rather than pacifying threats from the regime's opposition.
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As we emphasized earlier, legislatures and parties are a particularly strong form of institutionalized power-sharing. But they are by no means the only type of institution available to dictators and their allies. To illustrate how legislatures and parties often underpin a broader, interlocked system of powersharing institutions, we now briefly examine the case of Mexico. We focus on Mexico because it was a dictatorship from its independence in 1821 until the late twentieth century yet went through very different political arrangements, ranging from short-term, personalistic tyrannies to electoral authoritarianism.
Until the early 1930s, Mexico was governed by strongmen and military commanders, unaided by institutions. Transitions in power occurred by irregular and violent means. Presidential tenure was short: Mexico had over 50 presidents-roughly one every nine months-during the first four decades after its independence. After a brief period under a foreignsupported monarchy, stability came with the personal dictatorship of Porfirio Díaz (1876 Díaz ( -1911 . The revolutionary insurrection that ended the Porfiriato ushered in another period of acute instability that included a civil war lasting until 1917, a military revolt in 1920, and two failed coups.
After president Obregó n was assassinated in 1927, acting president Plutarco E. Calles took advantage of the relative balance of power among notables and regional ''caudillos'' to call for a transition from the traditional system of a ''one-man country'' to a ''nation of institutions and laws.'' He barred top generals from running for president, agreed with key political parties to establish a unified, country-wide National Revolutionary Party (later the Institutional Revolutionary Party or PRI), and bound to it labor and agrarian unions as well as local and state authorities (J. Meyer 1977 , L. Meyer 1978 Meyer, Segovia, and Lajous 1978) . By 1934, when Lázaro Cárdenas became president of Mexico, leadership selection and We should be cautious in our interpretation of the results for revolts as we observe only 26 and 22 revolts when using the legislature and party dummy, respectively. government appointments were made according to institutionalized rules. Although Mexican presidents had an extraordinary amount of control over the appointment of their cabinets and the nomination of their successors, the latter had to accommodate the interests of the party bureaucracy, its societal allies (such as the labor movement and agrarian unions), and the governing class in the legislature and across state governments (Castañeda 1999; Cosío Villegas 1975; Smith 1979) . Since all these social and political allies were incorporated into the policymaking and appointment processes through the PRI, Mexican presidents could not succeed in concentrating power in their hands to the point of upsetting the system of elite power-sharing put in place during the 1930s and 1940s. Coups ceased to be a common tool for replacing the executive, and the PRI elite governed Mexico without resorting to violence for over 70 years.
Institutions and Information
We have argued that institutions contribute to authoritarian stability by reducing informational asymmetries among the governing elite. The flow of information about the management of key economic resources should therefore be better in institutionalized than in non-institutionalized dictatorships. To test this claim, we examine the variation across dictatorships in (1) the management of their petroleum and gas resources (a productive sector with common exploitation techniques across countries and with a larger set of observations than other natural resources) and (2) the quality of information generated by state institutions.
The exploitation of natural resources is opaque in countries where power-sharing institutions are either weak or absent, e.g., in Sub-Saharan economies with sizable oil sectors. In these countries, the president has substantial executive discretion both in the decisionmaking process and in the allocation of resources. The small elite assisting him enjoys very little autonomy: its members are frequently rotated between positions by the dictator to prevent the formation of horizontal cliques, the president often bypasses official decisionmaking channels, and legislatures are either absent or irrelevant (Jackson and Rosberg 1982; Van de Walle 2001) . A recent report issued by IMF's African Department on petroleum revenue management in those Sub-Saharan countries, where on average twothirds of all public revenue comes from the oil and gas sectors (Angola, Cameroon, Chad, Congo, Equatorial Guinea, Gabon, and Nigeria), concludes that institutional oversight in those countries is poor, that ''contractual arrangements are often not transparent . . . as contracts are only available to a small circle of officials . . . In some cases, license allocationand, in all cases, negotiations of contracts-are confidential'' (Katz et al. 2004, 50) . Oil sector operations lack transparency across the board due to inadequate data provision, a lack of auditing standards for national oil companies, and poorly defined relations between the national oil company and various branches of the government (Katz et al. 2004, 52-58) . 22 This lack of institutional oversight and transparency is somewhat tempered in Gulf monarchies. Although the vast majority of them have appointed councils, the decisions of monarchs are constrained by an extended royal family and a tradition of consultation with tribal and religious leaders. In Saudi Arabia, for example, an appointed Shura Council was created already in 1927 and replaced by a large Cabinet or Council of Ministers in 1953. The key ministries of this Cabinet are in the hands of senior members of the royal family and turnover is extremely low-most appointments last from 15 to 20 years. A regular specialized council chaired by the king, and filled with about 10 ministers of the Cabinet, has supervised oil production and revenues since the early 90s. Since 1994, the monarch appoints a broader Council of Saudi Citizens with the right to review annual economic plans and question ministers (Chaudhry 1997; Cordesman 2003; Quandt 1981) . In turn, there is considerable institutional oversight of oil production. Still, transparency is lacking in budgetary practices since state finances give no detail on ''the impact of state industries on the budget, the full range of subsidies [and] payments to the Saudi royal family'' (Cordesman 2003, 406) .
Finally, the Mexican oil industry under the PRI provides an example of the management of a natural resource fully embedded within an institutionalized authoritarian regime. After expropriating foreign oil companies in 1938, the Mexican state created the national oil company PEMEX to extract, refine, and sell oil. During its first 20 years, PEMEX was governed by a board of directors controlled both by the Mexican government and the unions. Since 1958, the Mexican presidency (and its ministerial cabinet) established greater control over the company (Grayson 1980) . Teichman (1988) describes in detail how the control and use of oil revenues was always at the core of the decision making (and sometimes heavy infighting) 22 As with any observational study, we cannot exclude the possibility that both the absence of a strong legislature and the lack of information are not casually related but rather the common result of a third, omitted factor such as a weak state or a particular set of social norms (low social trust, etc.) within the Mexican cabinet. As we argued earlier such institutionalized power-sharing underpinned the rule of the PRI for over 70 years.
The type of political institutions in dictatorships also covaries with the quality of information generated by state institutions. While building the Penn World Tables, Summers and Heston (1991) graded the overall quality of each country's estimates (in a range from A to D1, which we recoded from 1 to 10) after comparing national account data to a set of benchmark studies done by the United Nations International Comparison Program (in five-year intervals from 1970 to 1985 . In addition, the World Bank developed in 2004 an indicator of the statistical capacity of developing countries that ranges from 0 to 100 (with the latter indicating that the country fulfills the best statistical requirements.) 23 Table 5 displays the covariates of the SummersHeston quality estimates for the period 1980-87 (Models 1 and 2) and the World Bank indicator of statistical capacity for the period 1995-99 (Models 3 and 4). Models 1 and 3 examine the impact of having a legislature. Models 2 and 4 explore the effect of having at least one political party.
Both legislatures and parties have a strong impact on the quality of information produced by dictatorships. The presence of a legislature raises the SummerHeston grade by about 0.5 points; the presence of a political party raises it by 1 point. The size of this effect is substantial: although the Summers-Heston grade ranges from 1 to 10, 95% of dictatorships have a grade between 1 and 4. The effect of institutions on the statistical capacity (measured by the World Bank) is positive although smaller in size: it accounts for an increase of about 11 points for a legislature and 18 points for a party.
Conclusion
Dictatorships establish political institutions that may constrain their leaders because they alleviate commitment and monitoring problems caused by the secrecy that permeates authoritarian governance. Regular interaction in high-level, deliberative, and decision-making bodies within authoritarian parties and legislatures reduces asymmetries of information between the dictator and his allies and thus precludes destabilizing elite conflicts. Institutionalized authoritarian regimes are therefore more durable and survive under less favorable circumstances.
However, the potential of institutions to perform these functions ultimately depends on the allies' capacity to credibly threaten to replace the dictator. When shifts in the balance of power between the dictator and his allies undermine the credibility of this threat, institutions will be ineffective or break down. Our arguments thus delineate the circumstances under which institutions contribute to the survival of dictatorships and clarify the complex interaction between collective action, commitment, and monitoring problems in authoritarian governance.
After formalizing these insights, we assess them by examining data on legislatures and parties in all dictatorships since 1950. We show that these institutions lead to more stable ruling coalitions in dictatorships. Dictators with legislatures or parties stay in office longer and are less likely to lose office violently, even after controlling for a large set of other factors that may affect dictator tenure. Our empirical findings also support our claim that, while dictatorships benefit from having political institutions, this positive effect is conditional upon the existence of a permissive balance of power within the ruling coalition. Using export concentration as a proxy for the balance of power between the dictator and his allies, we find that single-export dictatorships are less likely to establish legislatures. We obtain similar results when we use the end of the Cold War and U.S. alliances as a measure of foreign support, which affects a dictator's need for domestic allies. We complement these large-N analyses with historical case studies of Mexico's political development and the management of natural resources in dictatorships.
